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Failure to rescue and mortality after reoperation
for abdominal aortic aneurysm repair
Matthew W. Mell, MD,a Amy Kind, MD,b Christie M. Bartels, MD,b and
Maureen A. Smith, MD, PhD, MPH,b Stanford, Calif; and Madison, Wisc
Objectives: Complications after abdominal aortic aneurysm (AAA) repair resulting in reintervention increase mortality
risk, but have not been well studied. Mortality after reintervention is termed failure to rescue and may reflect differences
related to quality management of the complication. This study describes the relationship between reoperation and
mortality and examines the effect of physician speciality on reintervention rates and failure to rescue after AAA repair.
Methods: Data were extracted for 2616 patients who underwent intact AAA repair in 2005 to 2006 from a standard 5%
random sample of all Medicare beneficiaries. Patient demographics, comorbidities, hospital characteristics, repair type,
and speciality of operating surgeon were collected. Primary outcomes were 30-day reoperation and 30-day mortality.
Logistic regression analysis identified characteristics predicting reoperation.
Results: A total of 156 reoperations were required in 142 (4.2%) patients. Early mortality was far more likely for patients
requiring reintervention than for those who did not (22.5% vs 1.5%; P< .0001). Of patients requiring reoperation, those
requiring two or more interventions had an even higher mortality (54% vs 20%; P  .0007). Despite equivalent
reoperation rates between specialities (vascular surgeons, 5.2%; others, 5.6%, P .67), the mortality after reoperation was
nearly half for vascular surgeons compared with other specialities (16.2% vs 32.3%; P  .04). The most common reason
for reoperation was arterial complications (35.8%) accounting for the largest difference in mortality between vascular
surgeons (30.7%) and other specialities (52.0%).
Conclusions: Postoperative complications requiring reoperation dramatically increase mortality after AAA repair. Despite
similar complication rates, vascular surgeons showed lower mortality rates after reoperation. (J Vasc Surg 2011;54:346-52.)
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PThe relationship between major complications requir-
ing reoperation and mortality after abdominal aortic aneu-
rysm (AAA) repair has not been reported in the endovas-
cular era. Although many factors, such as physician
speciality, endovascular approach, and treatment in high-
volume centers,1-6 have been associated with improved
mortality after AAA repair, it is unclear if improved mortal-
ity rates reflect reduced complication rates or more effective
management of these complications. The concept of “fail-
ure to rescue,” defined as early mortality after complica-
tions, is gaining importance in the literature as a marker of
surgical quality. The effect of physician factors on failure to
rescue for vascular procedures has not been investigated.
This study describes the relationship between major com-
plications requiring reoperation and mortality, and exam-
ines the effect of physician speciality on failure to rescue
after open aneurysm repair (OAR) and endovascular aneu-
rysm repair (EVAR).
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After obtaining institutional approval, a 5% random
ample of Medicare beneficiaries was obtained from the
enters for Medicare &Medicaid Services (CMS) through
he Chronic Condition Data Warehouse (CCW) for the
ears 2004 to 2006. Inpatient files, outpatient files, and
enominator files were available. Each record contained
emographics, physician and hospital identifiers, and diag-
osis and procedure codes as classified by the International
lassification of Diseases, 9th Clinical Modification (ICD-
-CM).
Data were extracted for all patients undergoing surgical
reatment for intact AAA (ICD-9-CM codes 441.4, 441.9)
etween January 1, 2005 andDecember 31, 2006 who had
een continuously enrolled in Medicare Part A and Part B
or at least 365 days before the date of the index procedure
o allow full characterization of baseline comorbidities.
nly patients with a procedural code for OAR or EVAR
uring the index hospitalization (codes 38.34, 38.44,
8.64, 39.52, 39.71) were included in the cohort. Rup-
ured aneurysms (441.3) were excluded, as were aneurysm
iagnoses without an associated treatment code. Also ex-
luded were patients with incomplete enrollment in Medi-
are Part A and B for 12 months preceding surgery, enroll-
ent in a Medicare Health Maintenance Organization, or
hose who had railroad benefits at any time from entry into
edicare through December 31, 2006.
Patient demographic data collected included age, sex,
ace, and eligibility for Medicaid during the study period.
atient risk adjustment was estimated using the CMS Hi-
rarchical Condition Categories (HCC) scale. This mea-
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Volume 54, Number 2 Mell et al 347sure uses inpatient and ambulatory claims in the baseline
year (2004) to calculate predicted expenditures and is a
validated reflection of the presence and complexity of med-
ical comorbidities.7 A score of 1 represents the predicted
cost of an average Medicare patient. Treatment variables
included type of AAA repair, yearly hospital AAA repair
volume, and operating physician speciality. Hospital vol-
ume was estimated by averaging the yearly number of
procedures from 2004 to 2006 and multiplying by 20 to
correct for the 5% sample, and was categorized into low
volume (50 cases per year) or high volume (50 cases per
year). Physician speciality was determined from the Carrier
files by unique physician identifier number for the index
procedure.
Complications were defined as unplanned reinterven-
tions and were categorized using a method modified by
Morris et al.8 Procedure codes were counted as a compli-
cation if they occurred during the index hospitalization to
ensure that subsequent planned procedures were not incor-
rectly counted as complications. For any given day, second-
ary procedure codes were classified into one of the 11
categories of complications. These categories were assigned
in a hierarchical order: (1) retained foreign body, (2) post-
operative shock or hemorrhage, (3) repair of organ injury,
(4) arterial complications, (5) abdominal infection, (6)
colon resection, (7) reoperative laparotomy, (8) bowel
obstruction, (9) respiratory complication, (10) amputa-
tion, and (11) wound complication.
Each complication type was counted only once to avoid
counting the same complication that may have required
multiple procedures. For example, a patient may have re-
quired multiple drainage procedures for a postoperative
abdominal infection, but infection itself would only be
counted as one complication. In addition, multiple reinter-
vention types occurring on a particular date were counted
as a single complication based on the hierarchy above. For
instance, claims with procedure codes for wound compli-
cation and abdominal infection on the same day would
be recorded as an abdominal infection. By these means,
complications with multiple procedural codes were not
overcounted.
Other procedures that occurred on the same day as the
index procedure were counted as complications if the sec-
ondary procedure was not ordinarily anticipated for the
index procedure. For example, a code for splenectomy on
the same day as the index surgery would be presumed to be
a direct complication of the surgery. However, a patient
could have a code for femoral-femoral bypass, which may
be considered part of the index procedure if it occurred
on the same day as the index procedure. If it occurred on
a subsequent day, it was considered a complication of
surgery.
Analyzed outcomes included 30-day mortality (death
30 days of the index procedure), and failure to rescue,
defined as death after a postoperative complication requir-
ing a secondary procedure. Variables were compared with
the Student t test, 2, or Fisher exact test t test when
indicated. Data were considered statistically significant with nvalue of P .05. Multivariable logistic regression models
ere used to determine independent correlates for treat-
ent and outcome variables. Odds ratios (OR) are pre-
ented with 95% confidence intervals (CI). Statistical anal-
sis was performed using SAS 8.0 software (SAS Institute,
ary, NC).
ESULTS
During the study period 2616 patients (75.7% male)
rom the sample underwent intact aneurysm repair. Patients
ere a mean age of 75.8  6.5 years. Nearly all (93.9%)
atients were white, and 8.5% of patients receivedMedicaid
uring at least a portion of the study period.
The index procedure was performed by vascular sur-
eons in 49.8% of cases. Index procedures were also per-
ormed by other specialists, including general surgeons
20.3%), cardiothoracic surgeons (19.3%), and physicians
ith other or undefined specialities (10.6%). There were no
ignificant differences in gender, comorbidity, or poverty
etween those treated by vascular surgeons and those
reated by other surgeons (Table I).
On multivariate analysis (Table II), only age85 years
as an independent predictor for receiving treatment by a
ascular surgeon (OR, 1.44; 95% CI 1.07-1.93; P  .02).
ascular surgeons were significantly more likely to perform
AA repair at high-volume centers (53% vs 35%; P 
0001). Vascular surgeons performed EVAR with similar
requency compared with other surgeons (61% vs 58%,
 .08).
Overall mortality for the entire cohort was 2.6%. Mor-
ality did not differ for patients cared for by vascular sur-
eons compared with others (2.5% vs 2.7%, P  .65; Fig).
ortality was equivalent by speciality for both OAR and
VAR (Table III).
Mortality for patients requiring reintervention was 22%
ompared with 1.5% for those not requiring reintervention
P  .0001, Fig). Mortality was also directly related to the
able I. Demographics
actora
Total
Vascular
surgeons
Other
surgeons
P(N  2616) (n  1301) (n  1535)
ge .33
45-64 3.4 3.2 3.6
65-74 39.0 38.1 39.9
75-84 48.7 48.3 49.1
85 8.9 10.5 7.3
ale gender 75.7 76.1 75.3 .42
edicaid 8.5 7.6 9.6 .20
CC scoreb 0.97 0.99 0.95 .15
ace .63
Caucasian 94.1 94.5 93.7
African American 3.7 3.2 4.2
Other 2.2 2.3 2.1
Values represent percentages unless specified otherwise.
Hierarchical Condition Categories: Risk adjustment score of comorbidity;
.0  average adjusted comorbidity.umber of reoperations required. Undergoing two ormore
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August 2011348 Mell et alreinterventions was associated with a significantly higher
mortality of 54% compared with 20% for one required
reintervention (P .0007, data not shown). Mortality was
50% after two or three reinterventions and 100% after four
reinterventions.
Postoperative complications requiring 152 reinterven-
tions occurred in 142 patients (5.4%). Reinterventions
were more likely after OAR (9.5% vs 2.7%, P  .0001).
Most complications were arterial (38%), respiratory (34%),
or reoperative laparotomies (8.3%). There was no differ-
ence in reoperation rates between vascular surgeons and
other surgeons (5.2% vs 5.6%, P  .65). Reintervention
rates after OAR and EVAR were similar for both surgeon
types (Table III).
Despite equivalent need for reoperation among speci-
alities, the mortality after reoperation was nearly half for
patients treated by vascular surgeons compared with other
specialities (16.2% vs 32.3%; P  .04; Table III). By repair
type, mortality after reoperation was lower for vascular
surgeons for OAR (15.6% vs 33.3%, P  .06) and EVAR
(17.4% vs 26.3%, P  .48; Table III) but did not reach
statistical significance.
Age 75 years was the only other variable associated
with mortality after reoperation (29.2% vs 11.3%, P .02).
Both vascular surgeon speciality (OR, 0.33; 95% CI, 0.1-
0.9; P .03) and age75 (OR, 3.77; 95%CI, 1.18-12.03;
P  .03) remained independent predictors of reoperative
mortality by multivariate analysis (Table IV). Mortality
after complications was not associated with gender, race,
comorbidity, poverty, hospital procedural volume, or
type of repair. Likewise, by multivariate analysis the need
for reintervention was predicted by female gender and
OAR. Patient age, comorbidity, poverty, or hospital
volume were not associated with the likelihood of rein-
terventions (Table IV).
Mortality rates after reoperation varied depending on
the complication type, physician speciality, and patient age.
Mortality was highest after reoperation for bowel obstruc-
Table II. Multivariate logistic regression for factors
predicting treatment by vascular surgeons
Factor OR 95% CI P
Age
45-64 0.97 0.63-1.52 .90
65-74 Referent
75-84 1.02 0.86-1.20 .86
85 1.44 1.07-1.93 .015
Male gender 1.01 0.84-1.21 .91
Race
Caucasian Referent
African American 0.75 0.49-1.14 .18
Other 1.65 0.59-4.61 .34
Medicaid 0.83 0.62-1.12 .22
HCC score 1.06 0.95-1.19 .29
CI, Confidence interval; HCC, Hierarchical Condition Categories; OR,
odds ratio.tion (80%), colon resection (67%), or amputation (50%; vable V). Conversely, no deaths occurred after reoperation
or wound complications or abdominal infection. Differ-
nces in mortality based on surgeon speciality and compli-
ation type were largely accounted for by significantly lower
ortality rates after reoperations for arterial complications
or vascular surgeons compared with other specialities
30.8% vs 52.0%, P  .04, Table V). This difference was
ost pronounced after OAR (10.0% vs 68.8%, P  .005).
ower mortality after arterial reinterventions for EVAR by
ascular surgeons did not reach statistical significance com-
ared with other surgeons (13.3% vs 30.0%, P  .36).
ISCUSSION
Prior studies have emphasized that factors mediating
ailure to rescue have not yet been elucidated.9 This study
elps to fill that knowledge gap by identifying a previously
nrecognized relationship between physician level factors
nd failure to rescue after complications for AAA repair.
ortality differences in this cohort may be explained by
ifferences in outcomes after arterial complications, sug-
esting that differences in rates of rescue after complica-
ions may be partly attributable to differences in speciality
raining.
Our findings confirm those of others that mortality is
ncreased after complications. Dimick et al3 demonstrated
y using the Nationwide Inpatient Sample that mortality
or AAA repair was 10.4% for those with complications
ompared with 2.9% for those without. Morris et al8 dem-
nstrated that mortality increased with the number of
omplications requiring reoperation. The relationship be-
ween postoperative complications and mortality is com-
lex. Increased mortality after complications can be due to
ncreased rates of complications or to alternatively poor
anagement of the complications.
Although some researchers have demonstrated an asso-
iation between complication rates and mortality,10,11 oth-
rs have demonstrated that patient demographics are more
mportant determinants of complication risk. Once the
omplication occurs, other characteristics are associated
ith the mortality. Thus, variation in mortality may be
scribed to differing complication rates or failure to res-
ue.9,12,13 Our data would support that both processes may
e vital in defining quality. For example, mortality was
ssociated with the number of reinterventions, and differ-
nt physician groups had similar complication rates but
ariable failure to rescue after complications.
Similarly, Silber et al14 demonstrated a significant asso-
iation between failure to rescue and mortality even for
rocedures with low expected mortality. Although sur-
eons have advocated that using mortality for operations
ith low risk is not a sensitive measure of quality, our study
nd others offer that failure to rescue may be an ideal
easure of quality for procedures with low expected mor-
ality. Measuring failure to rescue may uncover differences
n quality that are otherwise hidden by low overall mortality
r complication rates. Although overall mortality rates and
ates of arterial complications were no different between
ascular surgeons and others, the likelihood of failure to
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Volume 54, Number 2 Mell et al 349rescue was one-third for vascular surgeons after adjusting
for other variables.
Not surprisingly, we found that rescue after reopera-
tion was partly dependent on the reason for reoperation.
For example, reoperation for arterial complications was
Outcomes a
0
5
10
15
20
25
30
35
Complicaons (%) 30-day mo
(%)
%
Total Vascular S
Fig. Complications and mortality after abdominal aortic
in other specialities. *P  .04 vs other specialties.
Table III. Outcomes by speciality and by operation type
Outcome
Total
Vascular
surgeons
Other
surgeons
Pa(n 2616) (n 1301) (n 1315)
All reinterventions, %
OAR 9.5 9.0 10.0 .58
EVAR 2.7 2.9 2.5 .64
Arterial reinterventions, %
OAR 2.5 2.0 2.9 .43
EVAR 1.6 1.9 1.3 .42
30-day mortality, %
OAR 5.6 3.8 5.4 .20
EVAR 1.2 1.6 0.8 .13
30-day mortality after
reinterventions, %
OAR 23.0 15.6 33.3 .06
EVAR 21.4 17.4 26.3 .48
EVAR, Endovascular aneurysm repair; OAR, open aneurysm repair.
aCompares vascular surgeons to other surgeonsassociated with a nearly 40% mortality, whereas reopera- aion for wound infection or dehiscence carried no addi-
ional mortality. These findings are concordant with
hose of Morris et al,8 who found similar variability after
olorectal surgery. In addition, our study found that
atients with an arterial complication experienced signif-
cantly lower mortality if managed by a vascular surgeon
30.8% vs 52.0%, P  .01, Table III). It is possible that
pecialized training allows vascular surgeons to have
ore familiarity with complex arterial disease, more
apidly identify arterial complications, and have a lower
hreshold for reintervention before the consequences of
he complication become irreversible. This suggests the
mportance of having appropriate expertise in managing
pecific complications.
Other hospital level factors that have been proposed to
ffect failure to rescue include nurse/patient ratios, hospital
ize, availability of intensivists and other specialists, high-
echnology equipment and training, and effective commu-
ication between medical personnel responsible for patient
are.9 Such resources would aid in rapidly diagnosing post-
perative complications and then appropriately and opti-
ally managing them. Examining these factors may be the
ubject of further research.
This study has certain limitations. Clinical data such as
AA Repair
y 30-day mortality,
no complicaons
(%)
30-day mortality
aer
complicaons (%)
ons Other Speciales
*
rysm (AAA) repairs by vascular surgeons and surgeonser A
rtalit
urge
aneuneurysm extent, aneurysm diameter, and severity of comor-
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August 2011350 Mell et albid conditions may be important in determining treatment
and outcomes but are not obtainable from administrative
claims. The absence of clinical correlative data precludes
comparing outcomes of all patients with aneurysms,
because, for example, we could not correlate the risk of
complications or mortality to aneurysm diameter or
other clinical parameters.
In addition, errors in coding may lead to inaccuracies.
Miscoding of diagnosis or procedure codes may result in
under-reporting or over-reporting the condition. This is
less likely for serious conditions requiringmajor procedures
such as AAA.15 Although inaccuracy in coding is a well-
described phenomenon, previous studies have concluded
that these data are accurate when patients are undergoing
Table IV. Multivariate analysis of factors predicting morta
Factor
Mortality after reintervention
OR 95% CI
Age
45-64 14.76 0.43-499.4
65-74
75-84 3.77 1.18-12.03
85 65.9 5.5-801.8
Male gender 1.07 0.41-2.81
Race
Caucasian
African American 2.24 0.52-8.65
Asian NA NA
Hispanic NA NA
Medicaid 0.12 0.01-1.26
HCC score 1.31 0.74-2.35
Hospital volume 50/year 0.67 0.23-1.94
Open vs EVAR repair 1.62 0.52-5.00
Surgeon type
Vascular surgeon
Other surgeon 3.00 1.09-8.34
AAA, Abdominal aortic aneurysm. CI, confidence interval; HCC, Hierarch
Table V. Mortality after reinterventions by
reintervention and surgeon type
Failure to rescue
Reason for reoperation No.
Mortality, %
POverall
Vascular
surgeons
Other
surgeons
All 156 22.5 16.2 32.3 .04
Arterial 56 39.3 30.8 52.0 .01
Respiratory 53 26.4 25.0 27.6 .99
Unspecified laparotomy 13 23.1 25.0 40.0 .99
Hemorrhage 7 14.3 14.3 0.0 .52
Abdominal infection 6 0.0 0.0 0.0 .99
Wound 6 0.0 0.0 0.0 .99
Bowel obstruction 5 80.0 50.0 100.0 .40
Repair of organ injury 4 0.0 0.0 0.0 .99
Colon resection 3 66.7 50.0 100.0 .99
Amputation 2 0.0 0.0 50.0 .99
Retained foreign body 1 50.0 0.0 0.0 .99surgical procedures, procedures with risk, procedures iequiring anesthesia, or procedures requiring specialized
raining.15-17 Failure to code complications may result
rom variations in physician charting or lack of precise
efinitions for ICD-9-CM codes. However, specifically
ocusing on complications that require secondary proce-
ures and by identifying them with both ICD-9-CM and
urrent Procedural Terminology codes reduces the un-
erestimation of complications significantly.8 These pro-
edures are generally performed to treat complications
fter the index operation,18 and may therefore be a more
alid measure of surgical technical care8 and more appro-
riate for measuring surgical quality than medical or
on-operative complications.
The greatest utility of identifying and measuring oper-
tive complications and variations in failure to rescue may
e in surgical outcomes research and health policy.8,9 Ac-
urately measuring complications and failure to rescue with
dministrative datamay provide a valuable tool for assessing
urgical quality, especially for low-risk procedures. Al-
hough national policy efforts have been proposed to im-
rove quality by minimizing complications, an equally im-
ortant quality measure is the care patients receive once a
omplication has occurred. Identifying organizational, re-
ource, and provider factors that impact the timely recog-
ition and subsequent management of such complications
s of critical importance in measuring and optimizing sur-
ical quality.
The authors would like to thank Glen Leverson, PhD,
or providing statistical support.
ONCLUSIONS
Complications requiring reintervention dramatically
ncrease mortality after AAA repair. Despite similar compli-
ation rates, vascular surgeons demonstrated lower mortal-
fter reintervention and reintervention after AAA repair
AAA repair Reintervention after AAA repair
P OR 95% CI P
.13 0.92 0.32-2.71 .88
Referent
.03 1.36 0.93-1.98 .11
.001 0.69 0.30-1.57 .38
.89 0.61 0.42-0.88 .008
Referent
.29 2.66 1.39-5.10 .003
1.15 0.14-9.22 .90
0.84 0.10-6.95 .88
.08 1.00 0.54-1.83 .99
.36 1.22 0.96-1.53 .10
.46 0.92 0.64-1.33 .67
.40 3.64 2.48-5.33 .0001
Referent
.03 0.99 0.63-1.57 .46
ondition Categories; NA, no data available; OR, odds ratio.lity a
afterty after reintervention. Further work is necessary to more
11
1
1
1
1
1
1
1
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Volume 54, Number 2 Mell et al 351clearly define the role of speciality vascular care for improv-
ing rescue rates.
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Dr James W. Holcroft (Sacramento, Calif). The authors
found that the 30-day mortality rate after elective abdominal
aneurysmectomy in Medicare beneficiaries was 2.5% when the
operation was done by a vascular surgeon and 2.7% when done by
a general or cardiac surgeon. If, however, the patient had a post-
operative complication that required reoperation, the death rate
skyrocketed, and a large gap in the mortality rates emerged when
comparing the vascular surgeons with the cardiac and general
surgeons. This study has implications. I have two questions.
Can you glean from the data why some patients went to
vascular surgeons for their operations while others went to
general or cardiac surgeons? In particular, were patients who
lived in rural areas more likely to have their operations done by
a local general or cardiac surgeon? Did it seem to be mostly a
matter of convenience for the patients and families, not wanting
to drive long distances for the preoperative evaluation and the
postoperative follow-up, not to mention the need for the fam-
ilies to find lodging near the hospital in the big city during the
stay for the operation itself?
And second, what should we as a profession do with this
information? The death rate in the patients with complications was
16% when the operation was done by a vascular surgeon, which is
uncomfortably high, but the death rate with the nonvascular
surgeons, of 32%, is flat out distressing. We frequently talk about
number needed to benefit when talking about a potentially bene-
ficial intervention. In this case, one could talk about the numberurgeon taking care of the patient is a general or cardiac surgeon,
ompared with a vascular surgeon. That should make any patient
hink twice. After all, one doesn’t know going into an operation if
complication is going to develop.
I am sure that there are many general and cardiac surgeons
ho do a good job with aortic surgery. And I assume that there
ust be some vascular surgeons who do a poor job. Thus it
ouldn’t seem fair to single out all general and cardiac surgeons
nd make it difficult for them to do these procedures.
On the other hand, I don’t think that we can stand idly by
nd do nothing. One way to get at this problem might be to
andate participation in the National Surgery Quality Improve-
ent Program (NSQIP) if a hospital is going to be reimbursed
or aortic surgery. We should all be participating anyway, and it
ouldn’t be asking too much to set the bar a little higher when
ealing with an operation that has the potential for having such
isastrous results. The information from the NSQIP findings
ould allow a hospital to deal with problems, if they were
resent, and it would make the process fair. No one would be
hut out of doing a procedure that he or she did well; and no one
ould be given carte blanche approval to do these procedures
ithout scrutiny of his or her results.
In general, I don’t like having the government impose stan-
ards on physicians. Better than having others do it, we, as mem-
ers of the profession, could take the initiative. In either case, I
on’t think that these findings can be ignored.Dr Matthew Mell. Thank you Dr Holcroft for your com-
ents. Our data demonstrated that patients greater than age 85
o
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August 2011352 Mell et alwere 55% more likely to be treated by vascular surgeons. Patient
comorbidity was not a factor. The impact of rural residence is the
subject of another manuscript. To summarize, 15% of the cohort
resided in rural areas and 15% resided in small towns. Regardless of
residence, 93.9% of repairs were performed in urban centers.
Although type of residence had no impact on the likelihood of
being treated by a vascular surgeon (rural 48% vs urban 50%; P 
.82), rural patients were more likely to be treated in high-volume
centers (rural 52% vs urban 42%, P  .001). These results would
suggest that for complex conditions such as abdominal aortic
aneurysms, patients are willing to travel to receive quality care.
Clinical factors such as the severity of comorbid conditions or
anatomic information were not available for analysis from this
administrative data set.With regard to your second question, it remains important to
have salient quality measures for aneurysm repair as new technol- tgy alters the skill sets required to perform a safe procedure.
etting standards becomes appropriate only after acceptable met-
ics have been defined. Recent improvements in mortality and
omplication rates make these measurements more difficult to use
s benchmarks after AAA repair since many procedures would need
o be performed before accurately measuring differences between
ospitals or physicians. Our study adds to the body of research that
ailure to rescue after complications is an important quality mea-
ure. Differences in outcomes after AAA were explained by not the
requency but by the management of complications, most specifi-
ally vascular complications. Improved rescue after arterial compli-
ations highlights the importance of specialty vascular training
hen treating vascular conditions with potential vascular compli-
ations, and suggests that available vascular expertise is an impor-
ant metric in defining quality AAA care.
